This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

^ Si SI S : 10-2002-0060554 
Application Number 

^ ^ ^ ^ : 2002^ 10M 04^ 
Date of Application OCT 04. 2002 




KOREAN ^TEULECTUAL 
PROPERTY OFFICE 



1020020060554 %^ <U^}: 2003/5/9 

mm 

[^IM^XH 2002.10.04 

{m^2\ SSI mm -susoii 2^t^ e^s^oi mm^ 

[^^§£1 S^SSl Preparation of the silica composite membranes with 

thermal stability by Soak i ng-Ro 1 1 i ng method 

[SSI 

[ ft ^ ej 3 H 1 3-1 998-007765- 1 

[ □ £1 ej 3 H 1 9-1 998-000602-6 

[SS^ae^eisl 1999-004160-2 

S^S:>ll LEE.Kew-Ho 

[^eje^eisl 520505-1068321 

[^^eisj 305-755 

[^^1 CHSl^^AI d^S ^^^OHI^M 133e 205s 

[^^1 KR 

[^s°i o\mm 

Ses:>ll LEE.Dong-Wook 

[^Bie^eJSl 730910-1675518 

[^2 SI si 706-050 

[^^1 01^^^ A! 4=^^ mm 602-16 

[^^1 KR 

[^S°l Ojgf? 

S^s:))] LEE.Yoon-Kyu 

[^ei^^ejSl 760501-1455411 



19-1 



1020020060554 ^J.[: 2003/5/9 

[^^oj^] 300-190 

[^^1 cHS^^Ai m=? ms^m g^sH<:^ 2s 402s 

[^^1 KR 

[^921 a^S:*!] SEA.Bong-Kuk 

[^ejg^ejsl 691221-1117222 

i^m^m 305-755 

[^^1 cHS^^Ai H^=p- o]BB mm[\Lm i03e 1005m 

[^^1 KR 

9^S:>|] NAM.Seung-Eun 

[^eie^eiSl 651015-2403517 

[o^oj^j 305-720 

[^^1 c«a#^Ai □i}^alo^E^M io3§ 508s 

[^^1 KR 

[^^11 mm^ xii42i°i ^§011 Sim m^, mmm ^mossi 

oil 2im mm^A\ m s^i^liqk oiE-iei 
&ife^^ (ei) 

17 3 29.000 a 

OB 0 ^ 

0 21 OS! 
[fe'AFg^Sl 8 m 365,000 S! 

imDW] 394,000 SI 

[g,^^A^^l g^gse^^s'i^ 

l^^^W- 197,000 S! 

[g¥A|^] 1. fi^^AI- SA||A|(£S)_m 



19-2 



1020020060554 ^^ 'U^^}: 2003/5/9 

7Mt!: i^-g-, Y-'^^^IM-* ^l-§-*H f-^-l-^(Soaking-Rolling)^<Hl BlSfl 2^> 71) 
^tb ^. ^^S^ofl^i ^^-#^^<^1 ^«fl aigo^ 

^1^1 7l^ol ^^ofl 'LV^^^'^l ^^^^^ 

JE 1 
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1020020060554 W^ ^i^^}- 2003/5/9 

^^-l-^'^'^l ^tb 1^ -fT^tb ^5J^> 4^^]-^ {Preparation of 

the silica composite membranes with thermal stability by Soaking-Rol 1 ing method} 

5. 1^ ^^-l-^(Soaking-Rolling)^* ^]-%-^ ^^S^f} ^^^^^ ^^l:£ol . 
£ 3^ (Soaking-Rol 1 ing) ^^l^ofl ^el^V 4^^^^ ^ 
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1020020060554 'a^V: 2003/5/9 

[^^^ 

^-2.^, c-l^ >^Ml^>7fl^ cf^^^ ^l^l^l^ ^^9} <a-«?^ 7>^b:H 

1^1- 7M^> 4^, y-'^^t^lM-* ^^l-i-s^V'^ ^^-l-^^(Soaking-Rolling)<^l ^sfl 2^> 7l] 
^tb ^, ^^s^oflAi 7M€ ^l^l^Hl 

^1^1 7i^oi oi^ «.«.oii ujA-ii-s'a 'i^ 'ev^^^^^l *j=^i-s)^ 

7> *a^^#<Hl ^efl ^^71- ^^£l<^ ^Cf. -¥-7]°]-^ ^^^*>7l ^tfl^i^ 

(vycor glass) nejJL :iEfl«y5ll>i i^o] o;to.u}-^ ^ ^ ^l^l^l7> 7]-^ ^o] 

(^tiV^C.^ <y-^;^ o;^^ -¥-71^1-0^ ^I'S-^.^^ ^Tfl 2}-*h7l4V ^av»g, ^ 

^7l -^o] oic].. ^ ^6\]A] <^l-g-^V^ ^ 

^M^. t}]^^ ^^1^<>11 ^l^s]^ -¥-7)^^ Ji^<>flAl ^o>;.^t|l;^l^ €■ 
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^^^^ ^]^jL sx^M, ^-^ ^7i^^ <?>^^^^1 ^-ei^^i^f 

[Burggraaf "Fundamentals of Inorganic Membrane Science and Technology" p. 297, 

Elsevier. NL, 1997]. ^e^^^^^ -¥-7l^^ ^]3i^}7] 

ol^fli::f^:£(microporosity)7l- ^Jl 7]^^^S.7} ^'U^ ^>-§-tb 5i4[R.M. de 

Vos et al., J. Membr. Sci., 143 (1998) 37-51; B.N. Nair et al . , J. Membr. Sci., 

135 (1997) 237-243]. ^^<^lAi ^9):^ ^ ^^^-^ ^ 

^ '^V-g-^H ^>r:-]5]-£ 7]a1^oi ^^o] ^^^^cfi^, n ^ . 
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<8> ^ ^^^^ cf^^^ ^l^l^l JL^ofl ^el^V ^a-^^^^l-^-^S. ^^§>3l, 4i^^«> 

*>ji ^ 4i^^^>fe 2^> a^7M ^^1; ^ 

<io> ^ 2^> S^7M^ ^1^1 ^1 S^ofl ^(sol) K^3.^Mr^^ ^^-1" 



^}-%-^^ 9X^^ ^7M S-lrSl-sl^i ^><a5|-5l^^ ^ '^r^ojM-^ n^]7] 



19-7 



1020020060554 ^^ 'U^}: 2003/5/9 

"E-^S. S.^ ^^s^W ^«fl 7]^# $<a*>7ll '?>l-7] '^;^>37l7> 80 ~ 120 nm^ ^ 

<15> l^V S^7fl^S. A>-g-s:>^ ^Sl^> ^IS. ^^^Hl 7l#S^ ^^9} # ^ 

^^^^^-'^ [Br inker and Scherer "Sol-Gel Science' p. 273, Academic Press, 1990]oll 
^*H, 80 - 120 run 3.7]9\ ^el^V ^^^*>5ic^-. ^A^^g ^2:|^> 

-§-°fl» ^E^e^ <^lwfl3l ellolEi (rotary evaporator )!■ ol-g-^H ^l7l^^^>H, ^^t'}- 

# ^^^13-^ [K. Kusakabe et al., J. Membr. Sci.. 115 (1996) 65-75] <H1 tcj-e}- 

<i6> cf^A^ ^l^l^l^ t!:^^<Hl ^el^V ^IS. ^Jl 100 ~ 300 7l<a-o.^ ^<?1 

7> ^l^l^l* ^7l^oilA^ 600 ~ 700 'C^ 1-3 ^<y: a] ^ o.^>>*| 

a^7M tbi^l-. ^71 ^^^xE^ 1 ~ 3 r/min-^S. ^cf. 

<17> 1151 ^e]7> S^7M€- ^l^l^l Y-'^T^'^IM- ^ 

^-§- ^^1^ £ H M-EfiflSi^. ^71 2^> S^7M ^^-i: ^^*>^. 
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^l^l^l JL^^l 7l^iflS. ^^^cf. ^€ ^ ^l^l^l S.^o\] 9X^ ^ -^-n 
^ Ji^l-ell- ol-g-B^H 1-^^ ^-^S.>H s^o] ^rf. s^o] ^ijf 20 
~ 30 "C, -^cfl^S 50 ~ 70 %^ *J-^-*J-^^<^l>H 10 - 15^1:<i^<i]: ^ 600 ~ 

700 ^7lSollAi 1 ~ 3Al^-§-<y: dt^^ti-cf. ^7] 41^^31-^^ 1-3 

^7ltl: w>4 1, 2^> S^7M^ 2]-^^ -^^ cV^^^ ^l^l^l^ 

(mesoporous)^ ^-n-^>^l 

^e^n ^^^Ml # ^12:«J-^[M. Naito et al . . J. Membr. Sci., 

129 (1997) 263-269]<Hl ^-^^tlri^f. -^71 ^J-ig ^^^^ ^s^i^l^ 

20 ~ 30 °C, 50 ~ 70 %^ *J-^^<^1^-1 10 ~ 15^1 ^-§-<y: ^. 450 

~ 500 *C5] ;^7lS<HlA-1 1 ~ 3^1 ^■^<?> di^^^^S] ^^^s.^ 1 ~ 3 

19-9 



1020020060554 ^^ <UA: 2003/5/9 

<2i> ol^HlAi ^o. ^ ^^o^ ^^^^1 ^ ^^oflofl o^^].c^ ^ 

<22> -^Ali^l 

^, -^^17} 1 mmo]JL, ^^o] 5 cnftl 4^^^ ieflolefli t:lia.(Mott 
Metallurgical Co.) ^l^l^l^ t!:^^<^l ^^<^1 ^^ 80 ~ 120 nm ^el^V >«flS. ^ 
JL Hefl^il- ol-g-^l-c.^ 200 7lo]-o)]A-l «y-c^ 7|.:g.^].j7^ 600 "C ^7lS.«^l>H 2^1 4i>^^*>oi^ 

S^7M3:>J1 25 TC -^cfl^S. 60 %, ^1-^- ■^^^•^l^i 12 a]:^ ^ 600 r<^l>H 2^1 

1-^, ^ ^^^-2.^ 431 ^4 ^^*>^cf. 3^0.5. *>o^cf. 

<25> «]ii7ofl 
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^7] ^Aic^jo] ^^-i-^i^oii o^sfl ^^^^ ^e^^v 4-^^^ ^^I'^'^l ^^^^ 
^^^o^S. ^^9} ^12:*>^ ^^^^ ^Sin7> ^1:^1^121 71^0] o;^^ «.«.o. 



<29> <^ 

^^^^ 

<31> ^^^} 4^^Vo]] cfl^ 71^1 Je^i.^^ o. H2/N2(99/l %)^ ^^71^11- ol-g-^>c^ 28 

TC. 150 r. 250 350 'CS^ ^SoflA^ ^^l*>5^i, ^^^^ 7>^^ <^> = ^# 

^^^^^^ 71^1 3S-i^l-£iiEfl5x)(2.t^ GC-14B, ^1^>^^> Af-g-sV^JI. 
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y]^ '^^S.S. ^#7l(TCD)l- >^l-g-s^>^4. Molecular Sieve 5 A, 

71^15-^ ol- = ^(Ar)# ^>-§-*l-5i31, ^^azf ^#7151 z^z^ 100 °C, 120 °CS. ^ 

51-^^, ^#7] 60 mAS- *>5I4. ^2|-£(permeance)^ 



<32> 

Fi= — 

AzfPi 

[^^^ 11 

<33> ^71^ loflAi, Fi^ ^^^iS] :f-2)-^(mol/s)^ M-EftflJl, Afe ^JL^^z)- 

i^Bl-xflji. APi^ ^^^i^ ^^^^ ¥4^^ ^'a-^V* M-Ef^t:]-. 



<34> 1] 







28 TC 


150 °C 


250 "C 


350 "C 




(md/m'.s.Pa) 


8.28 HO-9 


8.88 HO-9 


8.48 >10-9 


4.61 >10-6 


(ppm) 


510 


500 


515 


4200 




(mol/irf . s . Pa) 


1.69 >40-8 


2.29 XLQ-^ 


3.02 HO-8 


3.74 >10-8 


(ppm) 
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^^^Icf. ^o^7l H]iE«:»)l<HlA^^ 250 °C^}^]^ ^^^^ 10,000 ppm^ <^ 500 ppm^7> 

^1 #<^m ^4 ii<^l:il *>^1^ 350 t:oflAl^ -^£71- ^ 

4.200 ppm ^^^o] ^^^VtII ^^^V^Jl, ^dbS^ 250 V <^1*H1 

H]s1]Ai 3711 ^7}^^ ^ ^1-7151 ^4 ^olf^Sl :^:£7V 3711 ^7}% 

^^m^f. ^^^i, ^^<^i ji^^ ^^7i«^iA^ 3711 ^^si^icf^ 

350 ^^^^^ 7]^ ^l^l^l^ ^4^^^i^l- Hl^tt ^5^1-<^lcf. HliU 

'^Hl^i ^o] ^^]^d\] 42,^ ^-^ ^2J{9} ^^^^ 250 °C ol^Hl^i 

<i^^S. 3711 lr<y:^tl- M-Bf^rf. 

i 1^ ^^Hl<^l^-lfe 350 ^S-^A-y^] ^^^l^ 71^1 3.S.^} 

Sneflsl^ ^#7H1 ^#ol sl;<l ^71 ^5!l-^-^^ -i-5llAi:£ 

rcl-efAi ^ ^i^s] ^^-1-^1^ oil ^«ll ^Sin ^^^^ /t|ls^o.s.Ai ^l^l^l^ 71 
^tfl^ ^^^]^ ^ ^Si^. <^1S. ^«fl 350 ^^^^M <y:^tt 

€ ^^^} ^^^^ ^^^^ ^ '^Hel-, ^^1^<^1 5^«ll ^A^si ^^9} DVofl 

wl^ ^5i}.£fil- ^e^A^^s o.^^|.^cl-. 
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^o^S. 9l^^^<=>] ^^^H 4^^* ^-§-^^ ^£ 
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11 

^^^^ ^l^l^l S^<^1 ^el^V ^'^i^^j^S ^^A].?]^, ^^^^V^ i^V 

A] 7] 31 ^2: ^ 2^> SiS7fl^ ^^1; ^ 

^71 1^> ^ 2^> M7M^ ^l^l^l Si^ofl #(sol) ^^-1- 

21 

^1 1 ^V7l l^V 7fl^A] ;^l^l^lo]l 80 ~ 120 nm ^5^^ 

100 ~ 200 'a-'^7>^arH ^^Al^lJl, 600 ~ 700 TCoflAi 1 ~ 3^]^ -g-^ ±l 

^l7l^ ^^-^S. ^el^l- 4^^^^ 

31 

^] 1 ^^^i, ^^7l 2^> 7M^^<^1 Y-'Sr^T^lH- ^^^<>11 ^Alji 
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[^^^J- 4] 

[^^^J- 5] 

^B^n ^^^^ ^12:«<}-^. 
[^^*ch 6] 

^1 1 ^<H^i, 1. 2^> 7M4^ 7l^37l7> 5 ~ lOnm ^ ^ 

7] 

^ ^l-«.^o11 alAlJl ^l^^ofl^i ^l^l^l^ 7l^uHS ^^^1^ 
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8] 

^] 1 ^^°^] ^^7] ^2i2i^o] ^s. 20 ~ 30 VS}- ^^^^S. 50 ~ 70 %^ 2x 

^a-^l-H 10 ~ 15^1^01^, ^:^o] 500 'C ~ 600 "C^ ^^-^S. ^el^V 
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#^ 2003/5/9 



1] 
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#^ "^^1-: 2003/5/9 



IS. 31 




Soaking-rolling @ 
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